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(54) APPARATUS AND METHOD OF MOUNTING CONDUCTIVE BALLS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and 
method of mounting fine conductive balls which is capable of 
simply detecting the balls remaining fixed to the lower face of 
a vacuum head due to wrong mounting procedure, after 
mounting the balls vacuumed to vacuum holes of the head on 
a work. 

SOLUTION: A light irradiator 21 at the side of a moving path 
of a vacuum head 12 irradiates with a light beam L along the 
bottom face of the head 12. A conductive ball 1 having a 
glossy spherical mirror surface reflects the beam L 
downwards. The reflected light d is incident on an optical 
fiber 29 f reflected further by a mirror 25 to a light receiving 
part 26. This accurately detects the presence or absence of 
the ball 1 remaining fixed to the bottom face of the head 12 
due to mounting failure. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim] 

[Claim 1] the feed zone of a conductive ball, and a inferior surface of tongue — adsorption of a 
conductive ball — a hole with the formed adsorption head The positioning section of a work, and the 
move table to which between the feed zone of a conductive ball and the positioning sections of a 
work is moved for an adsorption head, The optical irradiation machine which irradiates the light which 
is in the move way of an adsorption head and meets the inferior surface of tongue of an adsorption 
head from the side of an adsorption head, an adsorption head — caudad — it is — adsorption — the 
loading equipment of the conductive ball characterized by having ****** which ****s light reflected 
below by the spherical mirror plane of the conductive ball by which the hole was adsorbed 
[Claim 2] the conductive ball with which the feed zone of a conductive ball was equipped — the 
adsorption of plurality [ head / adsorption ] of the inferior surface of tongue — with the process 
which carries out vacuum adsorption and takes up to a hole The process which moves to the upper 
part of the work with which the adsorption head was positioned by the positioning section, and carries 
a conductive ball in a work, The loading technique of the conductive ball characterized by including 
the process which judges the existence of a conductive ball by whether ****** in which the light 
which meets the inferior surface of tongue of an adsorption head from the optical irradiation machine 
of the side of an adsorption head is irradiated, and the adsorption head was prepared caudad ****s 
the reflected light after performing this loading. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 

the loading technique of a conductive ball of carrying a conductive ball in a work. 

[0002] 

[Prior art] The technique using conductive balls, such as a solder ball, as technique of manufacturing 
the electronic parts with a bump, such as a flip chip and BGA (Ball Grid Array), is learned. Moreover, 
the technique using an adsorption head as technique of carrying a conductive ball in works, such as a 
chip and a substrate, is learned. 

[0003] the adsorption formed in the inferior surface of tongue of an adsorption head in the 
conductive ball with which this technique was ****ed by the container etc. — since vacuum 
adsorption is carried out, it takes up to a hole, an adsorption head is moved to the upper part of a 
work, these conductive balls are carried on the pad of a work, and many conductive balls can be 
collectively carried in a work, there is an advantage that workability is good [ much ] 
[0004] However, by the technique of carrying a conductive ball in a work using an adsorption head, 
there is a trouble of being easy to generate a pickup mistake and a loading mistake, then, these 
people — the point — **** — the technique of detecting a pickup mistake and a loading mistake 
was proposed (publication number 97218 [ eight to ]) this technique is shown in drawing 2 and 
drawing 3 of this official report — as — adsorption of an adsorption head (pickup head) — **** of a 
hole detects a pickup mistake Moreover, a light emitting device and a photo detector are prepared so 
that it may face across the move way of an adsorption head, as shown in drawing 5 of this official 
report, and if the existence of the conductive ball of the inferior surface of tongue of an adsorption 
head is detected and a conductive ball is detected by whether a photo detector ****s light irradiated 
so that the inferior surface of tongue of an adsorption head might be met from a light emitting device, 
it will be judged as the thing with the loading mistake. 
[0005] 

[Object of the Invention] However, by the above-mentioned conventional technique, if a conductive 
ball becomes small, in order to extract the beam diameter of the light irradiated from a light emitting 
device and not to go out, the conductive ball could not shade light completely, therefore had the 
trouble where it became impossible to judge the existence of a conductive ball correctly. 
[0006] Moreover, when the size of an adsorption head became large, since the light which the 
distance of a light emitting device and a photo detector becomes large, therefore was irradiated from 
the light emitting device diffused, the conductive ball could not shade light completely but had the 
trouble where it became impossible to judge the existence of a conductive ball correctly too. 
Although it can consider using the large laser beam of power in order to cancel this trouble, an 
equipment cost not only becomes high, but in the large laser beam of power, the new problem that it 
must come to devise the safety practice occurs. 

[0007] Therefore, this invention aims at offering the loading equipment and the loading technique of a 
conductive ball that the conductive ball with minute having adhered to the inferior surface of tongue 
of an adsorption head by loading mistake is certainly [ simply ] detectable. 
[0008] 
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[The means for solving a technical problem] the loading equipment of the conductive ball of this 
invention — the feed zone of a conductive ball, and a inferior surface of tongue — adsorption of a 
conductive ball — a hole with the formed adsorption head The positioning section of a work, and the 
move table to which between the feed zone of a conductive ball and the positioning sections of a 
work is moved for an adsorption head, the optical irradiation machine which irradiates the light which 
is in the move way of an adsorption head and meets the inferior surface of tongue of an adsorption 
head from the side of an adsorption head, and an adsorption head — caudad — it is — adsorption — 
it had ****** which ****s light reflected below by the spherical mirror plane of the conductive ball 
by which the hole was adsorbed 

[0009] moreover, the conductive ball with which the feed zone of a conductive ball was equipped with 
the loading technique of the conductive ball of this invention — the adsorption of plurality [ head / 
adsorption ] of the inferior surface of tongue — with the process which carries out vacuum 
adsorption and takes up to a hole The process which moves to the upper part of the work with which 
the adsorption head was positioned by the positioning section, and carries a conductive ball in a work, 
After performing this loading, the light which meets the inferior surface of tongue of an adsorption 
head from the optical irradiation machine of the side of an adsorption head is irradiated, and the 
process which judges the existence of a conductive ball by whether ****** in which the adsorption 
head was prepared caudad ****s the reflected light is included. 
[0010] 

[Gestalt of implementation of invention] According to each invention of the above-mentioned 
configuration, since the front face of a conductive ball is a spherical mirror plane with the gloss of a 
solder ball etc., since it is reflected below by the spherical mirror plane of a conductive ball, the light 
irradiated so that the inferior surface of tongue of an adsorption head might be met from an optical 
irradiation machine can detect the reflected light certainly by downward ******, and can judge the 
existence of a conductive ball correctly. 

[001 1] Hereafter, the gestalt of enforcement of this invention is explained with reference to a 
drawing. Front view, drawing 2 , and drawing 3 of drawing 1 of the loading equipment of the 
conductive ball of the gestalt of 1 enforcement of this invention are the side elevation of this 
adsorption head and optical system. 

[0012] First, with reference to drawing 1 , the whole loading equipment structure of a conductive ball 
is explained. 1 is a conductive ball and is ****ed in large quantities by the feed zone 2 which consists 
of a container. 3 is the susceptor of a feed zone. 

[0013] The positioning section 5 which positions a work 4 is formed in the side of a feed zone 2. The 
positioning section 5 is constituted in piles in the X table 6, the Y table 7, and the work holder 8, and 
the work 4 is held at the work holder 8. If the X-axis motor 9 and the Y-axis motor 10 drive, the 
horizontal displacement of the work 4 will be carried out in the orientation of X, or the orientation of 
Y, arid the positioning will be made. 

[0014] the adsorption which 12 is an adsorption head and carries out vacuum adsorption of the 
conductive ball 1 on the inferior surface of tongue — many holes 13 are formed (also see drawing 2 ) 
The adsorption head 12 is combined with the soffit section of a shaft 14, and the case 15 is equipped 
with the shaft 14. Inside the case 15, a vertical-movement means to make a vertical operation 
perform is built in the adsorption head 1 2. 

[0015] If the level move table 16 is equipped with the case 15 and a motor 17 drives, the case 15 and 
the adsorption head 12 will carry out the horizontal displacement of between the feed zone 2 of a 
conductive ball, and the works 4 along with the move table 16. in addition, the thing which the 
adsorption head 1 2 is connected to the vacuum suction system (not shown), and a vacuum suction 
system operates — adsorption — vacuum adsorption of the conductive ball 1 is carried out at a hole 
13, and a vacuum adsorbed state is canceled Optical system 20 is installed down the move way of 
the adsorption head 1 2 between the feed zone 2 of a conductive ball, and the positioning section 5 of 
a work 4. Next, optical system 20 is explained with reference to drawing 2 and drawing 3 . 
[0016] In drawing 2 and drawing 3 , 21 is an optical irradiation machine. The optical irradiation 
machine 21 is ****ed by the side of the move way of the adsorption head 12, and it irradiates beam 
light L parallel to this inferior surface of tongue so that the inferior surface of tongue of the 
adsorption head 1 2 may be met. This beam light L is a laser beam. 
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[0017] Down the move way of the adsorption head 12, the light source unit 23 is ****ed with ****** 
22 which served as ON ****. The light source unit 23 is equipped with ****** 26 in which the light 
source 24 which is a halogen lamp, the mirror 25 prepared ahead of the light source 24, and the 
mirror 25 were formed caudad. A mirror 25 is rotated centering on a pin 27. 

[0018] ****** 22 and the light source unit 23 are connected with the optical cable 28. Many optical 
fibers 29 of a book are contained by the optical cable 28. The optical fiber 29 drawn from the point of 
an optical cable 28 is arranged in the shape of a line in the orientation (direction of radiation of beam 
light L) which intersects perpendicularly with the move orientation of the adsorption head 12 in the 
interior of ****** 22. Therefore, in the status that the mirror 25 was made to **** as shown in 
drawing 2 t the light irradiated from the light source 24 enters in an optical cable 28, and is irradiated 
upwards from the upper-limit section of an optical fiber 29 (refer to arrow head a of drawing 2 , and 
b). moreover — the interior of the adsorption head 12 — adsorption — the photodetection sensor 30 
which detects optical c which ****ed from the hole 13 is formed 

[0019] The loading equipment of this conductive ball consists of the above configurations, and 
explains the operation below, drawing 1 — setting — the adsorption head 12 — the upper part of a 
feed zone 2 — a vertical operation — carrying out — adsorption of the inferior surface of tongue — 
to a hole 13, vacuum adsorption of the conductive ball 1 is carried out, and it is taken up Next, 
although the adsorption head 1 2 is moved toward a work 4 and it passes through the upper part of 
****** 22 of optical system 20 by the middle, a check of the existence of a pickup mistake is 
conducted in that case. 

[0020] Drawing 2 shows the mode of a check of the existence of this pickup mistake. If the mirror 25 
is ****ed and the light source 24 is turned on at this time, the light will go into an optical cable 28 
(arrow head a), and will be irradiated upwards from the upper-limit section of the optical fiber 29 in 
****** 22 (arrow head b). here — adsorption — when a hole 13 makes a pickup mistake and has not 
carried out vacuum adsorption of the conductive ball 1, arrow head c shows light — as — adsorption 
— since incidence is carried out to the photodetection sensor 30 through a hole 13, it becomes clear 
that there was a pickup mistake by this In addition, CPU (not shown) of the computer connected to 
the photodetection sensor 30 etc. makes judgment of the existence of this pickup mistake etc. And 
when there is a pickup mistake, the adsorption head 12 returns to the upper part of a feed zone 2, 
and performs a pickup operation again. 

[0021] Now, when there is no pickup mistake, the adsorption head 12 is moved to the upper part of a 
work 4. then, the adsorption head 12 — downing — adsorption — the conductive ball 1 by which 
vacuum adsorption was carried out is landed on a hole 13 on the pad (not shown) of a work 4, and the 
conductive ball 1 is carried on the pad of a work 4 by canceling a vacuum adsorbed state 
subsequently and going up In addition, on the pad 4, flux is applied beforehand. 

[0022] Next, although the adsorption head 12 returns to the upper part of a feed zone 2, the middle, 
it passes through the upper part of optical system 20, and a check of the existence of a loading 
mistake is conducted. Drawing 3 shows the mode of a check of the existence of a loading mistake. At 
this time, the mirror 25 serves as the inclination posture, and the light source 24 is switched off. Now, 
when the adsorption head 12 passes through the side of the optical irradiation machine 21, beam light 
L which meets the inferior surface of tongue of the adsorption head 1 2 from the optical irradiation 
machine 21 is irradiated, adsorption — when the conductive ball 1 has adhered to the hole 13, it is 
strongly reflected below by the spherical mirror plane of the glossy conductive ball 1 (arrow head d), 
and incidence of the beam light L is carried out to the optical fiber 29 of ON **** 22 which served as 
****** And it is reflected by the mirror 25 through the inside of an optical cable 28, and incidence is 
carried out to ****** 26 (arrow head e). Thereby, it becomes clear that the conductive ball 1 has 
adhered to the inferior surface of tongue of the adsorption head 12. 

[0023] in this case, since what is necessary is just to reflect below a part of beam light L irradiated 
from the optical irradiation machine 21 in short with the conductive ball 1, since it is not necessary to 
shade beam light completely with a conductive ball like the conventional technique namely,, it is not 
necessary to extract beam light L so much and, and beam light L may diffuse some In addition, CPU 
of the computer connected to ****** 26 etc. also makes judgment of the existence of this 
conductive ball 1 . the example shown in drawing 3 — left-hand side to the 2nd adsorption — 
although the conductive ball 1 has adhered to the hole 13, this remains having made a loading mistake 
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and adhering to a work 4 on the inferior surface of tongue of the adsorption head 12 
[0024] According to the above-mentioned optical system 20, both a pickup mistake and a loading 
mistake are detectable as mentioned above. And since it is made serve a double purpose as ****** 
22 at the time of a pickup mistake detection, and ON **** 22 at the time of a loading mistake 
detection and elements, such as an optical fiber 29 and the mirror 25, can be shared as the detection 
means of a pickup mistake, and a detection means of a loading mistake, optical system is simplified 
and the small miniaturization of the optical element which arranges an optical fiber 29 in in the shape 
of a line, and changes can be carried out. 



[Effect of the invention] According to this invention, by the very easy configuration of irradiating light 
from the side of an adsorption head using a conductive ball being a glossy spherical mirror plane, and 
making it reflect below, since existence of a loading mistake of a conductive ball cannot be inspected 
correctly and it is not necessary to intercept light completely with a conductive ball especially, even 
if it is a minute conductive ball with a small diameter, the existence can be inspected correctly. 



[Translation done.] 
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